Introduction.
Tissue engineering approach for cartilage regeneration has clinically been conducted by using chondrocytes with collagen gel scaffold (1) . However, such engineered cartilage tissue cannot be implanted into the load-bearing part of joint surface because of luck of mechanical properties such as elastic modulus, strength and viscoelastic properties. Therefore, engineering scaffolds with better mechanical properties has actively been developed in the field of cartilage tissue engineering (2) . The aim of the present study is, therefore, to develop a novel engineered cartilage tissue that has mechanical properties comparable with natural articular tissue. The engineered cartilage is constructed as a combination of scaffold and mesenchymal stem cells (MSC). The primary study showed that a gel/sponge composite scaffold has excellent mechanical and biological properties than pure gel and sponge scaffolds. In the secondary study, MSCs were cultured using the gel/sponge scaffolds in a proliferation and differentiation mediums.
Experimental. The type I collagen gel as the basic scaffold was produced using Cellmatrix TypeI-A. It was gelled after mixing collagen solution, 10 times concentrated MEM-α, and buffer solution. The mixing ratio was selected as 8:1:1. Collagen sponge was fabricated by the freeze-drying method using chicken cartilage collagen solution (type II collagen). Gel/sponge composite scaffold was produced by immersing the collagen sponge into the collagen gel. hMSCs were cultured using gel/sponge composite scaffold up to 14days. Firstly, we seeded 1.0×10 5 cells per one scaffold. Next, we added the proliferation medium(MEM-α ， 10%FBS ， 1% penicillinstreptomycin), or the differentiation medium (RPMI1640, FBS, ascorbic acid, amino acids, antibiotics). Compressive mechanical properties, cell viability and chondrogenic marker were measured. And also the micro-structure was observed.
Results and Discussion.
MSCs are supposed to be differentiated into chondrocytes in the differentiation medium. Gene expression of aggrecan which is a typical protein in cartilage tissue is shown in Fig.1 . Aggrecan tended to increase with days in culture in the differentiation medium. FE-SEM micrograph of cells on the scaffold surface after 14 days culture is shown in Fig.2 . The spherical shape of the cells implies that MSCs were differentiated into chondrocytes. The fibril structures observed in the vicinity of cells are thought to be type II collagen fibrils created by the cells.
It is thus concluded that the gel/sponge composite material developed in this study can be one of the promising candidates as a scaffold with MSCs for cartilage tissue engineering. 
